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NOTE 


This Operator’s Manual contains information essential 
to the operation of these Instruments. It must be kept 
with the instrument at all times and not misplaced or 
discarded. 


| WARNING [| 


i > 


SAFETY SYMBOLS 


This marking adjacent to another marking or a 
terminal or operating device indicates that the 
Operator must refer to an explanation in the 
Operating Instructions to avoid damage to the 
equipment and/or to avoid personal injury. 


The WARNING sign denotes a hazard. It calls 
attention to a procedure, practice, or the like, 
which if not correctly performed or adhered to, 
could result in personal injury. 


The CAUTION sign denotes a hazard. It calls 
attention to an operating procedure, practice, or 
the like, which if not correctly adhered to could 
result in damage to or destruction of part or all 
Instrument. 
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Figure 1-1. Simpson 260-6XL Volt-Ohm-Milliammeter 
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Figure 1-2. Simpson 260-6XLM Volt-Ohm-Milliammeter 


These Instruments are designed to prevent accidental 
shock to the operator when properly used. However, 
no engineering design can render safe an instrument 
which is used carelessly. Therefore, this manual must 
be read carefully and completely prior to making any 
measurements. Failure to follow directions can result 
in a serious or fatal accident. 


SHOCK HAZARD: As defined in American National Standard, 
C39.5, Safety Requirements for Electrical & Electronic Measur- 
ing & Controlling Instrumentation, a shock hazard shall be con- 
sidered to exist at any part involving a potential in excess of 30 
volts rms or 42.4 volts DC or peak, and where a leakage current 
from that part to ground exceeds 0.5 milliampere, when measured 
with an appropriate measuring instrument defined in Section 
11.6.1 of ANSI C39.5. 


NOTE: The proper measuring instrument for the measurement of 
leakage current consists essentially of a network of a 
1500 ohm non-inductive resistor shunted by a 0.15 micro- 
farad capacitor connected between the terminals of the 
measuring instrument. The leakage current is that portion 
of the current that flows through the resistor. The Simp- 
son Model 229-Series 2 AC Leakage Current Tester 
meets the ANSI C39.5 requirements for the measurement 
of AC leakage current and can be used for this purpose. 
To measure DC Leakage current, connect a 1500 ohm 
non-inductive resistor in series with the 260 1mA 
range and use this as the measuring instrument. 


SECTION | 
INTRODUCTION 


1.1 GENERAL 


1.1.1 The Simpson Volt-Ohm-Milliammeters 260 Series 6XL 
and 6XLM (hereafter referred to as the 260s or the Instrument) 
are identical electrically and mechanically except that the Series 
6XLM is equipped with a mirrored dial to eliminate parallax. 

1.1.2 The 260s are rugged, high performance, battery-operated 
Volt-Ohm-Milliammeters capable of making a wide variety of 
electrical measurements simply and accurately. Features are con- 
ventional and low power ohms, and a wide range coverage. The 
cases are made from high-impact (ABS) plastic, and are con- 
temporarily styled. These features, in combination with the extend- 
ed range coverage (Table 1-1), make these Instruments _ general- 
purpose portable or laboratory Instruments. They are well-suited 
to servicing, production, inspection, and engineering applications. 
1.1.3 The 260s utilize the Simpson taut-band movement, which 
is self-shielding. The taut-band suspension provides a high degree 
of repeatability and are highly resistant to shock or vibration. 


ibe DESCRIPTION 
1.2.1 Instrument Case 


1.2.2 A handle is attached to the side of the Instrument case. 
The handle may be used to support the Instrument in a convenient, 
sloping position for easy viewing. The Instrument case can also 
be placed in either a vertical or horizontal position. The horizontal 
position is preferable for greater accuracy since the Instrument is 
calibrated in this position. 
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1.2.3 Test Leads 


1.2.4 Each Instrument is furnished with one pair of test leads 
four feet long. For polarity identification, one lead is black and 
the other red. The test lead wire consists of a large number of fine 
strands to ensure flexibility. 

1.2.5 The insulation of the wire is high-grade rubber and is more 
than adequate for the highest voltage the Instrument is intended 
to measure. The red and black test leads have probe tips which 
are threaded near the base. The alligator clips may be screwed on 
or off either test lead to provide a probe or a clip for the operator’s 
convenience. 


1.3 ACCESSORIES AND SUPPLIES 


1.3.1 All accessories and supplies required for the operation of 
the 260s are furnished with each instrument, and listed in the 
accompanying Table 1-2. (Replacement parts are listed in Table 
5-1.) 


1.4 TECHNICAL DATA 


1.4.1 Table 1-1 lists the technical specifications for the Simpson 
260-6XL and 6XLM Volt-Ohm Milliammeters. 


NOTE: Accuracy specifications apply to measurements 
made with the Instrument in a horizontal posi- 
tion (meter facing upward). Reference Condi- 
tions: +25 C +5 C; 45% to 75% relative 
humidity. 
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Table 1-1. Technical Data 


. DC Voltage: 
Ranges (full scale): 


Accuracy: 
Sensitivity: 


. AC Voltage: 
Ranges (full scale): 
Accuracy: 
Sensitivity: 


Frequency Response: 


. Ohms Conventional: 

Ranges: 

Ohms Center: 

Maximum Scale 
Reading: 

Accuracy: 


- Low Power Ohms 

Ranges: 

Ohms Center: 

Maximum Scale 
Reading: 

Accuracy: 


- DC Current: 


Range (Full Scale) 
0-50 vA 
0-0.5 mA 
0-5 mA 
0-50 mA 
0-500 mA 
0-S5A 


250 mV, 1.0V, 2.5V, 10V, 25V, 100V, 250V, 
SOOV, and 1000V 

+2% of full scale on all ranges 

20,000 ohms/volt 


2.5V, 10V, 25V, 100V, 250V, 500V, and 1000V 
+3% of full scale on all ranges 

5000 ohms/volt 

See curve in Figure 4-1. 


RX1, RX100, RX1.k and RX10k 
6, 600, 6000, and 60.k ohm 


1000 ohms (RX1) 

+2.5 of an arc on the RX1 range; +2.0 of arc 
on all other ranges. The nominal open circuit 
voltage for all ranges up to RX1k is 1.5V. The 
RX10k range has an open circuit voltage of 
9V. The maximum current drawn from the 
1.5V battery is 250 mA (RX1 with test leads 
shorted). 


RX1 and RX10 
20 and 200 ohms 


1000 ohms (RX1) 


+2.5 of arc on the RX1 range. The maximum 
open-circuit voltage for the Low Power Ohms 
ranges is 100 mV and the maximum measuring 
power is 0.125 mW. The battery quiescent cur- 
rent is 4.3 mA at RX1 and 0.43 mA at RX10. 


Internal 

Voltage Drop Accuracy Resistance 
250 mV +1.5% of FS. 5000 2 
250 mV +2.0% of F.S. 500 & 
252 mV +2.0% of FS. 50.4 2 
252 mV +2.0% of FS. 5.04 2 
480 mV +2.0% of FS. 82 

250 mV +2.0% of FS. O52 | 
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6. Output Jack: 
Voltage (AC) 
Ranges (Full Scale): 
Frequency Response: 


Decibels (dB) 
Range (AC) 
2.5V 

10V 
25V 
100V 
250V 
Accuracy: 
7. Rated Circuit-To- 
Ground Voltage* 


(float 
potential): 


8. Readout: 


9, Fuse Protection: 


2.5V, 10V, 25V, 100V, 250V 
See curves in Figure 4-2. 


Range (dB) Ref: 1 mW into 
Read Direct 6002 = 0 dB 
Add 11 dB to reading (0.775V) 
Add 19 dB to reading 
Add 31 dB to reading 
Add 39 dB to reading 
+1.0 dB at the zero dB point 


1000 VDC or 
1000 Vrms 


414 inch, 50 vA (full scale) tautband meter. 


A lampere 250V fuse is provided to protect 
the 260 circuits from misuse on the ohmmeter 
ranges and from excessive overloads on the 
milliampere ranges. A spare fuse is furnished 
with the 260. Both fuses are located in the 
battery and fuse compartment. An additional 
2-ampere 600V fuse is provided to interrupt 
high fault current during accidental high energy 
overload. This fuse is located under the Instru- 
ment panel and enclosed by the cover. 


* Per ANSI 39.5 April 1974: “The maximum voltage, with re- 
spect to ground, which may safely and continuously be ap- 
plied to the circuit of an instrument.” 
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, Movement Overload 
Protection: 


11. Power Requirements: 


12. Fuses: 
13, Dimensions: 


14. Weight: 


In addition to the fuse, a varistor protects the 
indicating instrument circuit. In the event of 
overload, the varistor limits the current through 
the moving coil. The fuse and varistor will pre- 
vent serious damage to the 260 in most cases 
of accidental overload. However, no overload 
protection system is completely foolproof and 
misapplication, when working with high voltage 
circuits, can damage the Instrument. 


Two Batteries: One 1.5V cell, NEDA 13F. 
One 9.0V alkaline cell, NEDA 1604 . Refer 
to Paragraph 5.2 for installation instructions. 


1 Ampere , 250 Volts, type 3AG; 2 Amperes, 
600 Volts, Bussman BBS or KTK 


5’4” wide x 7” long x 34%” high (133 x 178 x 
79 mm) 


24% pounds (1.14 kg) 
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Table 1-2. Items and Accessories Furnished 
With This Instrument 


Quantity Description Number 


1 Test Lead Set-One red and one black (4 ft. long) 00125 
each with combination probe tip and removable 
rubber-sleeved alligator clip at one end and bana- 
na plug on opposite end. 

*] 1.5 volt, D Cell, NEDA 13F 
*] 9.0 volt Cell, NEDA 1604 
1 Operator’s Manual 6-110935 


«Batteries are standard items replaceable from local retail stores. 


Table 1-3. Additional Accessories 


Description 

Cat. No. 
Utility Vinyl Case 00549 
Leather Case 01818 
Ever-Ready Leather Case 00805 
Deluxe Carrying Case 00812 
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1.5 DEFINITION OF ACCURACY 


1.5.1 The voltage and current accuracy of this instrument. is 
commonly expressed as a percent of full scale. This should not 
be confused with accuracy of reading (indication). For example, 
+2% of full scale on the 10 volt range allows an error of +0.20V 
at any point on the dial. This means that at full scale, the accu- 
racy of reading would be +2%, but at half scale it would be 
+4%. Therefore, it is advantageous to select a range which gives 
an indication as near as possible to full scale. 


1.6 SAFETY CONSIDERATIONS 


1.6.1 This Operator’s Manual contains cautions and warnings 
alerting the user to hazardous operating and service conditions. 
This information is flagged by CAUTION or WARNING headings 
throughout this publication, where applicable, and is defined at 
the front of the manual under SAFETY SYMBOLS. To en- 
sure the safety of operating and servicing personnel and to retain 
the operating conditions of the instrument these instructions must 
be adhered to. 
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SECTION Il 
INSTALLATION 


2.1 GENERAL 


2.1.1. This section contains information and instructions for the 
installation of the 260-6XL and 6XLM. Included are unpacking 
and inspection procedures, warranty, shipping, power source re- 
quirements, operating position and care. 


2.2 UNPACKING AND INSPECTION 


2.2.1 Examine the shipping carton for any sign of damage. In- 
spect the Instrument and packing material for obvious damage 
from mechanical shock, water leakage, or other causes. Check 
the electrical performance as soon as possible. If there is any indi- 
cation of damage, file a complaint with the carrier immediately. 
Also check that all accessories are included (Table 1-2). Save 
the shipping carton and packing materials for future storing or 
shipping of the Instrument. 


2.2.2 After unpacking the Instrument, a 1.5V battery and a 9V 
battery will be found packed in separate envelopes in the box 
with the Instrument and test leads. Two alligator clips for the test 
leads, are also packed in a polyethylene bag. (Refer to Section V 
for instructions on how to open the battery compartment and 
install the batteries.) A pair of test leads, one black and one red, 
are also included. 
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Installation . 


2.3 WARRANTY 


2.3.1 The Simpson Electric Company warranty policy is printed 
on the inside cover of this manual, Read it carefully prior to re- 
questing a warranty repair. 


NOTE: For assistance of any kind, including help with 
the Instrument under warranty, contact the nearest Au- 
thorized Service Center for instructions. (These centers 
are listed on the last pages of this manual.) If it’s neces- 
sary to contact the factory directly, give full details of 
the difficulty, including the Instrument model number, 
serial number, and date of purchase. Service data or 
shipping instructions will be mailed promptly. If non- 
warranty or other service work is required, an estimate 
of the maximum charge will be quoted. This charge will 
not be exceeded without prior approval. 


2.4 SHIPPING 


2.4.1 Pack the Instrument carefully and ship it prepaid to the 
proper destination. Insure the Instrument. 


2.5 POWER SOURCE REQUIREMENTS 


2.5.1 There are two batteries in the ohmmeter circuits. One is a 
NEDA 13F D size cell that furnishes 1.5 volts for all ranges up 
to RX1K. A NEDA 1604 battery furnishes 9 volts for the RX10K 
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Installation 


range; it also is used by the overload sensing unit. The 1.5 volt 
D cell is held in place with two spring contact clips. Be sure to 
observe correct polarity when replacing the 1.5 volt D cell. The 
9 volt battery is held in place with a spring clip but contact is 
made with a polarized connector. 


2.6 OPERATING POSITION 


2.6.1 The Instrument may be set horizontally on its rubber 
feet or vertically on its back and operated in either position. The 
Instrument can also be set at an inclined angle by positioning the 
carrying handle under the unit. 


2.7 CARE 


2.7.1 Immediately clean all spilled materials from the Instru- 
ment and wipe dry. If necessary, moisten a cloth with soap and 
water to clean plastic surfaces. 


2.7.2 When the Instrument is not in use, rotate the range 
selector switch to the OFF/TRANSIT position. 


2.7.3. Whenever possible, avoid exposure or usage in areas which 
are subject to temperature and humidity extremes, vibration, me- 
chanical shock, dust, corrosive fumes, or strong electrical or elec- 
tromagnetic interferences. 


2.7.4 Monthly Care: Verify Instrument accuracy by performing 
operational checks using known, accurate, stable sources. If 
proper calibration equipment is not available, contact your nearest 
Simpson Authorized Service Center. (Refer to last pages of this 
manual.) If the Instrument has not been used for 30 days, check 
the batteries for leakage and replace if necessary. 


2.7.5 Annual Care: It is recommended that the Instrument be 
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Installation 
returned annually to an Authorized Service Center or the factory 
for a complete overall check and calibration. 


2.7.6 Storage: When the Instrument is not in use, store it in a 
location free from temperature extremes, dust and corrosive fumes, 
and mechanical vibration or shock. 
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SECTION III 
CONTROLS, CONNECTORS, AND INDICATORS 


ee GENERAL 


3.1.1 All operating and adjustment controls, connectors, and 
‘ndicators are described in this section along with a list (Table 
3-1) describing their function. Become familiar with each item 
prior to operating the instrument. 


3.2 FRONT PANEL 


3.2.1. The 260s have a large, easy-to-read 412” indicating instru- 
ment. Below the indicating instrument are three controls and 
seven circuit jacks. Switch positions and circuit jacks are marked 
in white, blue, green, and red characters which are printed on a 
sub-surface vinyl panel overlay. The colors on the overlay cor- 
respond to the dial graphics. 


Table 3-1. Controls and Connectors 


1. Range Switch: The range switch has 18 positions. It may be turned 
to any position from either direction. There are seven 
voltage positions, four direct current positions, six 
resistance positions and an OFF/TRANSIT position. 
Two of the resistance positions are for “Low Power 
Ohms.” 


2. Function Switch: The function switch has three positions: —DC, +DC 
and AC. To measure DC current or DC voltage, set 
the function switch at —DC or +DC, depending on 
the polarity of the signal applied across the test leads. 
For resistance measurements, the switch may be in 
either the +DC or —DC position. The function 
switch can reverse the test leads without need for re- 
moving the test leads from the circuit under test. To 
measure AC voltage, put the function switch into its 
AC position. 
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Controls, Connectors, and Indicators 
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Figure 3-1. Simpson 260-6XL, Front Panel 


3. Ohms Adjust: 


4. Circuit Jacks: 


Controls, Connectors, and Indicators 


The ohms adjust control is a variable resistor in the 
ohmmeter circuit, which permits adjustment at infinity 
(oo) and at “0” for the low-power and conventional 
ohms ranges, respectively. 


There are seven jacks, located on the front panel. 
These are the connections for the test leads. The 
elbow prods of the test leads are plugged into the 
proper jacks for the circuit and range desired for 
each application. At the lower left are —COMMON 
and + jacks. The black test lead is connected to 
—_COMMON for all circuits and ranges except the 
5 amperes DC range. The red test lead is used in 
the +jack for all functions and ranges except, those 
designated by the other jacks. Across the top of the 
panel are three jacks individually marked —S5A, 
dual-marking of +50 uA/250 mV at a single jack, 
and +SA. 


For the 50 microampere or 250 millivolt DC 
range, the red test lead is connected to this dual- 
marked jack. For the 5 ampere DC range, the 
black test lead and the red test lead are connected 
to the —SA and +5A jacks, respectively. At the 
lower right are the OUTPUT and 1000V jacks. For 
all OUTPUT ranges, and for 1000 volts AC or DC, 
the red test lead is connected to the appropriate jack 
with the black lead in the —CCOMMON jack. 


SECTION IV 
OPERATION 


Before proceeding with the operation of the 260, review 
the SHOCK HAZARD definition printed on page viii 
of the manual. Also, do not use this Instrument and its 
accessories on induction heating, X-ray machines, or 
power sub-stations where high voltage and low imped- 
ance equipment is used. 


4.1 GENERAL 


4.1.1 This section of the manual contains information required 
to use and operate the 260 in a safe and proper manner. 


4.2 SAFETY PRECAUTIONS 


4.2.1 The 260 should only be used by personnel qualified to 
recognize shock hazards and trained in the safety precautions re- 
quired to avoid possible injury. 


4.2.2. Do not work alone when making measurements of circuits 
where a shock hazard might exist. Notify a nearby person that 
you are making, or intend to make such measurements. 


4.2.3 Locate all voltage sources and accessible current paths 
before making measurement connections. Be sure the equipment 
is properly grounded and the right rating and type of fuse(s) is 
installed. Set the Instrument to the proper range before applying 
power. 
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Operation 


REMEMBER: Voltage might appear unexpectedly in 
defective equipment. An open bleeder 
resistor can result in a capacitor’s re- 
taining a dangerous charge. Turn the 
power off and discharge all capacitors 
before connecting or disconnecting the 
Instrument. 


4.2.4 Inspect the test leads for cracks, breaks or crazes in the 
insulation, prods, and connectors before each use. If any defects 
are noted, replace the test leads immediately. 


4.2.5 Do not make measurements in a circuit where corona is 
present. Corona can be identified by a pale blue color emanating 
from sharp metal points in the circuit, or by a buzzing sound, or 
by the odor of ozone. In rare instances, such as around ger- 
micidal lamps, ozone might be generated as a normal function. 
Ordinarily, the presence of ozone indicates the presence of high 
voltage and probably an electrical malfunction. 


4.2.6 Hands, shoes, floor, and workbench must be dry. Avoid 
making measurements under humid, damp, or other environ- 
mental conditions that could affect the dielectric withstanding volt- 
age of the test leads or Instrument. 


4.2.7 For maximum safety, do not touch test leads, or Instru- 
ment while power is applied to the circuit under test. 


4.2.8 Use extreme caution when making measurements where 
a dangerous combination of voltages could be present, such as in 
an r-f amplifier. 


4.2.9 Do not make measurements using test leads of lesser 
safety than those originally furnished with the Instrument. 


4.2 


Operation 


4.2.10 Do not touch any object which could provide a current 
path to the common side of the circuit under test or powerline 
ground. Always stand on a dry, insulated surface capable of with- 
standing the voltage being measured. 


4.3 ADJUST POINTER FOR ZERO 


4.3.1 With the Instrument in operating position, check that the 
pointer indicates zero at the left end of the scale when there is 
no input. If pointer is off zero, adjust the screw located in the 
case below center of the dial. Use a small screwdriver to turn 
the screw slowly clockwise or counterclockwise until the pointer 
is exactly over the zero mark at the left end of the scale. With the 
indicating pointer set on the zero mark, reverse the direction of 
rotation of the zero adjuster. Rotate the zero adjuster a sufficient 
amount to introduce mechanical freedom or “play” but insufficient 
to disturb the position of the indicating pointer. This procedure 
will avoid disturbances to the zero setting by subsequent changes 
in temperature, humidity, vibration and other environmental con- 
ditions. 


4.4 POLARITY CORRECTION 


4.4.1 When making DC measurements with the test leads con- 
nected to the + and —COMMON jacks, polarity can be re- 
versed with the function switch without reversing the test leads. 
When making measurements on the 50 pA/250 mV range, or 5A 
Tange, polarity can be corrected only by reversing the test leads. 


NOTE: Change the range switch or function switch 
positions only when the power to the circuit be- 
ing measured is turned off or when the test leads 
are disconnected. In addition to safety, this 
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Operation 
practice will eliminate arcing at the switch con- 
tacts and prolong the life of the Instrument. 
DC VOLTAGE MEASUREMENT 


WARNING 


Prior to making voltage measurement, review the SAFE- 
TY PRECAUTIONS listed in paragraph 4.2. 


4.5.1 Measuring DC Voltage: 0-250 millivolts 


When using the Instrument as a millivoltmeter, care must 
be taken to prevent excessive voltage from damaging it. 
Before using the 250 millivolt range, first use the 1.0 
volt DC range to affirm that the voltage measured is 
no greater than 250 millivolts. 


a. Set the function switch at +DC. 


4.4 


. Plug the black test lead into the —COMMON jack and the 


red test lead into the +50 pA/250 mV jack. 
Set the range switch at the 25V (50 A) position. 


. Connect the black test lead to the negative side of the circuit 


being measured and the red test lead to the positive side of 
the circuit. 


Turn power on and read the voltage on the black scale marked 
DC and use the figures marked 0-250. Read directly in milli- 
volts. 


Turn the power off and disconnect the test-leads. Return the 
range switch to the OFF/TRANSIT position. 


Operation 


4.5.2 Measuring DC Voltage: 0-1 through 0-500 volts 


a. 


b. 


Set the function switch to +DC. 


Plug the black test lead into the —CCOMMON jack and the 
red test lead into the + jack. 


. Set the range switch at one of the seven voltage range positions 


marked 1V, 2.5V, 10V, 25V, 100V, 250V or 500V. When 
in doubt about the approximate voltage present, always use a 
sufficiently high voltage range to protect the Instrument. If the 
voltage reading is within the limits of a lower range, the switch 
then may be set to that range to obtain a more accurate read- 
ing. 


. Be sure the power is off in the circuit being measured and all 


capacitors have been discharged. 


Connect the black test lead to the negative side of the circuit 
being measured and red test lead to the positive side of the 
circuit. 


Turn on the power of the circuit and read the voltage on the 
black scale marked DC. For the 2.5V and 25V ranges, use 
the 0-250 figures and divide the reading by 100 and 10 re- 
spectively. For the 10V, and 250V ranges, read the 0-10 and 
0-250 figures directly. For the 500V range, use the 0-50 figures 
and multiply the reading by 10. For the 100V range use the 
0-10 figures and multiply by 10. For the 1V range, use the 
0-10 figures and divide by 10. 


. Turn the power off, disconnect the test leads and return the 


range switch to the OFF/TRANSIT position. 


4.5.3 Measuring DC Voltage: 0-1000 Volts 


Operation 


WARNING 


Use extreme care when working with high voltage cir- 
cuits. For maximum safety, avoid touching the Instru- 
ment or test leads while power is on in the circuit being 
measured. 


a. Set the function switch at +DC. 
b. Set the range switch at 1000V (dual position with 500V). 


c. Be sure the power is off in the circuit being measured and all 
capacitors have been discharged. 


d. Plug the black test lead into the —COMMON jack and the 
red test lead into the 1000V jack. Connect the black test lead 
to the negative side of the circuit being measured and the red 
test lead to the positive side. 


e. Turn on power in the circuit being measured. 


Read the voltage on the black scale marked DC, using the 0-10 
figures. Multiply the reading by 100. 


g. Turn the power off, disconnect the test leads and return the 
range switch to the OFF/TRANSIT position. 


4.6 AC VOLTAGE MEASUREMENT 


WARNING 


Prior to making voltage measurements, review the 
SAFETY PRECAUTIONS listed in paragraph 4.2. 
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Operation 
4.6.1 Measuring AC Voltage 


NOTE: The Simpson 260-6XL and 6XLM respond to 
the full-wave average value of an AC waveform. 
They are calibrated in terms of the rms value 
of a pure sine wave. If the waveform is non- 
sinusoidal, the reading might be either higher 
or lower than the true rms value, and could 
result in a substantial error. Also, accuracy is 
lessened at higher input frequencies (Figure 
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Figure 4-1. Typical Frequency Response, AC Voltage Ranges 
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Operation 


a. Set the function switch at AC. 


b.. Set the range switch at one of the six voltage range positions 
marked 2.5V, 10V, 25V, 100V, 250V or 500V. When in 
doubt about the approximate voltage in the circuit being 
measured always use a sufficiently high voltage range as a 
protection to the Instrument. If the voltage is within a lower 
range the switch then may be set at a lower range to obtain a 
more accurate reading. 


c. Plug the black test lead into the —COMMON jack and the 
red test lead into the +jack. 


d. Be sure the power is off in the circuit being measured and all 
the capacitors have been discharged. 


e. Connect the test lead across the voltage source with the black 
lead on the ground side. 


f. Turn on the power in the circuit being measured and read the 
voltage on the red scale marked AC. 


g. For the 0-2.5V range, read the value directly on the red scale 
marked 2.5 VAC. For the 10V, 25V, 100V, 250V and 500V 
ranges, read the red scale marked AC and use the black 
figures immediately above the scale. For the 10V and 250V 
ranges, read directly using the 0-10 and 0-250 figures respec- 
tively. For the 5O0V range, read directly on the 0-50 figures and 
multiply the reading by 10. For the 100V range, read directly 
the 0-10 figures and multiply the reading by 10. For the 25V 
range, use the 0-250 figures and divide by 10. 


h. Turn power off, disconnect the test leads and return the range 
switch to the OFF/TRANSIT position. 


Operation 


4.6.2 Measuring AC Voltage: 0-1000 Volts 


WARNING 


For maximum safety, avoid touching the Instrument or 
the test leads while the power is on in the circuit being 
measured. 


a. Set the function switch at AC. 
b. Set the range switch at 1000V (dual position with 500V). 


c. Plug the black test lead into the —COMMON jack and the 
red test lead into the 1000V jack. 


d. Be sure the power is off in the circuit being measured and that 
all its capacitors have been discharged. Connect the test leads 
to the circuit with the black lead on the ground side. 


e. Turn on the power in the circuit being measured. 


f. Read the voltage on the red scale marked AC. Use the 0-10 
figures and multiply by 100. 


g. Turn power off, disconnect the test leads and return the range 
switch to the OFF/TRANSIT position. 


4.6.3 Output Voltage and Decibel Measurements 


(1) Measuring Output Voltage: 
Often it is necessary to measure the AC component of a voltage 
consisting of a mixture of AC and DC voltages, as in amplifier 
circuits. The 260’s have a 0.1 pf, 400 volt capacitor in series 
with the OUTPUT jack. The capacitor blocks the DC com- 
ponent of the voltage in the test circuit, but passes the AC 
component. The blocking capacitor alters the AC response 
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Operation 


of each Instrument at low frequencies. (Figure 4-1 for fre- 


quency response.) 


When using the OUTPUT mode, do not connect the 
Instrument to a circuit whose DC voltage component 
exceeds 350 volts. 


a. Set the function switch at AC. 


b. Plug the black test lead into the —COMMON jack and the 
red test lead into the OUTPUT jack. 


c. Set the range switch at one of the range positions marked aSV, 
10V, 25V, 100V or 250V. 


d. Be sure the power is off in the circuit being measured. 


e. Connect the test leads across the circuit being measured with 
the black test lead to the ground side. 


f. Turn on the power in the test circuit. Read the output voltage 
on the apptopriate AC voltage scale. For the 0-2.5V range, 
read the value directly on the red scale marked 2.5V. For 
the 10V, 25V, 100V or 250V ranges, use the red scale marked 
AC and read the black figures immediately above the scale. 


(2) Measuring Decibels: 


To read voltages in terms of decibels, use the decibel dB scale 
on the bottom of the dial, marked from —20 to +10. Read 
the dB scale by first following the instructions for measuring 
AC. When the range switch is set on the 2.5V position, read 
the dB scale directly. The dB readings on the scale are re- 
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Figure 4-2. 260-6XLP Typical Frequency Response, Output Ranges 
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Operation 


ferenced to zero dB power level of 0.001 watt into 600 ohms, 
or 0.775 WAC across 600 ohms. For the 10V range, read 
the dB scale and add +11 dB to the reading. For the 25V 
range, read the dB scale and add 19 dB to the reading. On the 
100V range, read the dB scale and add +31 dB to the reading; 
on the 250V range, add +39 dB to the reading. 


4.7 
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DIRECT CURRENT MEASUREMENT 


NOTE: The voltage drop across the 260-6XL on all 


milliampere current ranges is approximately 
250 millivolts measured at the jacks. An excep- 
tion is the 0-500 mA range, where the drop is 
approximately 480 millivolts. The voltage drop 
will not affect most circuits whose current is 
being measured. In some transistor circuits, it 
might be necessary to take the voltage drop 
into account when making voltage measure- 


ments. 


@ Do not change the range setting of the Range or Func- 
tion Switches while the circuit under measurement is 
energized. 


@ Never disconnect the test leads from the circuit under 
measurement while the circuit is energized. 


@ Always turn the power off and discharge all the capaci- 
tors before the setting of the switches is changed, or the 
leads disconnected. 


@ Always connect the Instrument in series with the ground 
side of the circuit. 


@ Never exceed the Circuit-To-Ground voltage of the 
Instrument (1000V max; Table 1-1, item 7). 


Operation 


4.7.1 Measuring Direct Current: 0-50 Microamperes 


. Set the function switch at +DC. 


. Plug the black test lead into the —COMMON jack and the 
red test lead into the +50 »wA/250V jack. 


. Set the range switch at the 25V (50 A) position. 


. Be sure the power is off in the circuit being measured and all 
capacitors are discharged. 


. Open the circuit in which the current is to be measured. Con- 
nect the red test lead at the positive side and the black test 
lead at the negative side. 


. Turn the power on and read the current on the black DC 
scale. Use the 0-50 figures to read directly in microamperes. 


. Turn the power off, disconnect test leads and return the range 
switch to the OFF/TRANSIT position. 


NOTE: In all direct current measurements, be certain 
the power to the circuit being tested has been turned off 
before connecting/disconnecting test leads and restoring 
circuit continuity. 


4.7.2 Measuring Direct Current: 0-0.5 through 0-500 Milli- 
amperes 


a. Set the function switch at +DC. 
b. Plug the black test lead into the —-COMMON jack and the 


red test lead into the + jack. 


c. Set the range switch at one of the four range positions marked 
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0.5 mA, 5 mA, 50 mA or 500 mA. 


. Turn the power off, discharge all capacitors, and open the 


circuit in which the current is being measured. Connect the 
Instrument in series with the circuit. Connect the red test lead 
to the positive side and the black test lead to the negative side. 


. Turn on the power to the circuit under test. 


Read the current in milliamperes on the black DC scale marked 
0-50. For the 0.5 mA or 5 mA ranges, divide the reading by 
a factor of 100 or 10, respectively. Read the 50 mA range 
directly. Multiply the reading on the 500 mA range by a 
factor of 10. 


. Turn power off, disconnect test leads and return the range 


switch to the OFF/TRANSIT position. 


4.7.3. Measuring Direct Current: 0-5 Amperes 


a. 


Plug the black test lead into the —5A jack and the red test 
lead into the +5A jack. 


. Set the range switch at 5 AMPS (dual position with 5 mA). 


With power OFF, open the circuit in which the current is 
being measured. Connect the Instrument in series with the 
circuit. Connect the red test lead at the positive. side and the 
black test lead at the negative side. 


. Turn on power in the circuit under test. 


NOTE: The function switch has no effect on polarity 
for the S AMPS range. 


. Read current directly on the black DC scale. Use the 0-50 


figures; divide by 10 to read amperes. 
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f. Turn power off and disconnect the test leads. Return the 
range switch to the OFF/TRANSIT position. 


4.8 RESISTANCE MEASUREMENTS 


Before making resistance measurements, remove all 
power to the circuit under test. Discharge all capacitors. 


4.8.1 The 260's have six resistance ranges. Two are “Low Power 
Ohms” and the other four are conventional ohm ranges powered 
by two batteries. The “Low Power Ohms” ranges are used for 
accurate and safe measurements of resistance in semiconductor 
and integrated circuits. The low open-circuit voltage of 100 
millivolts assures that the circuit being measured will not be 
damaged or have its resistance affected by conducting diodes. 
Depending on the range selected, the open-circuit voltage for the 
conventional ohms ranges is 1.5V or 9V. 


4.8.2 A single OHMS ADJ. control is provided for all the re- 
sistance ranges. This control compensates for variations in bat- 
tery voltage and allows the user to zero the Instrument prior to 
measuring resistance. 


4.8.3 Measuring Resistance: Using low Power Ohms Ranges 


a. Turn the range switch to the desired resistance range marked 
in blue. Turn the function switch to either the —DC or +DC 
position. 


b. Plug the black test lead into the —COMMON jack and the red 
test lead into the + jack. 


c. With the test leads separated, rotate the OHMS ADJ control 
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to set the Instrument pointer at infinity (co) on the blue Low 
Power Ohms arc. If the pointer cannot be adjusted to infinity 
(co), replace the 1.5V battery. Refer to paragraph 5.4 for 
instructions. 


d. Connect the test leads to the circuit whose resistance is to be 
measured. Read the resistance on the blue arc and multiply 
it by the factor indicated on the range switch. 


¢. Disconnect the test leads and return the range switch to the 
OFF/TRANSIT position. 


NOTE: When the Instrument is not in use, never leave 
the range switch in the “Low Power Ohms” 
position because power is drawn continuously 
for the 1.5V battery. 


4.8.4 Measuring Resistance: Using Conventional Ohms Ranges 


a. Turn the Range switch to the desired range and the function 
Switch to either the +DC or —DC position. 


b. Plug the black test lead into the —COMMON jack and the red 
red test lead into the + jack. 


c. Connect the ends of the test leads to short-circuit the Instru- 
ment’s resistance measuring circuit. 


d. Rotate the OHMS ADJ control to set the Instrument pointer 
to “O” on the black ohms arc. If the pointer cannot be ad- 
justed to “0,” replace the 1.5V battery. Replace the 9V 
battery if the RX10K Tange cannot be adjusted to full-scale 
(zero ohms). For battery replacement (refer to paragraph 5.3). 


€. Disconnect ends of test leads and connect to component being 
measured. 
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f. Read the resistance on the black ohms scale. Multiply the 
reading by the factor indicated on the range switch. 

g. Disconnect ends of test leads and return the range switch to 
the OFF/TRANSIT position. 
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SECTION V 


OPERATOR SERVICING 


5.1 GENERAL 


5.1.1 The Simpson 260-6XL and 6XLM have been designed 
carefully and constructed with high-quality components. By pro- 
viding reasonable care, and following the instructions in this man- 
ual, the user can expect a long useful service life from these 
Instruments, 


WARNING 


Prior to opening the Battery compartment Cover, Dis- 
connect the test leads from live circuits. 


5.2 BATTERY AND FUSE REPLACEMENT 


5.2.1 The batteries and l-ampere fuse are located inside an 
isolated compartment at the top-rear of the Instrument case. To 
open the compartment, proceed as follows: 


NOTE: If replacement of the 2-amp high current inter- 
rupting fuse is necessary, the Instrument case 
must be removed (see paragraph 5.4 and Fig- 
ure 5-2). 


a. Place the Instrument face down on a soft padded surface. 
b. Unscrew the single captivated screw on the cover. 


c. Remove the cover from the case and set it aside. Batteries and 
fuse now can be replaced. 
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Operator Servicing 


5.2.2 Battery replacement is necessary: Whenever the Instrument 
cannot be adjusted to infinity (co) with open test leads on the 
Low Power Ohmmeter ranges, or with shorted test leads on the 
conventional ohmmeter ranges. If these adjustments cannot be 
made, replace the 1.5V, D size cell. If the ohms adjustment can- 
not be made on the Rx10K range, replace the 9-volt battery. 


BATTERIES 
y SPARE FUSE 


FUSE 


aby this ei s 
bo THs MSE S: 
when papery 
an tanner gate an 
Therefore. the 
the OPERATOR'S 
oo must he tolkwend whenever tis InsirumMeNt > 
RSET. 


OTRE internally fos the. 
he incl IMETER) and the 


SP RZGH USTED: 
RACTHERE RHE ELECTRON 
MEASHAUS ANE TESTING COUAMERT: 
RMPSON ELETTRIS COMPANY OY 
LLGIN, RAINOIS BSISG COV ER 


Figure 5-1. Battery and Fuse Compartment 
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5.2.3 The procedure for replacing batteries is as follows: 


a. 


To remove the D size cell, grasp the battery at the center and 
pull directly up. To install new cell, insert the —end first: 
push against the —terminal spring clip, and then gently push 
the + side of the cell into place. 


- To remove the 9-volt battery, first withdraw battery with 


mating connector from the compartment. 


. Remove the connector from the old battery and connect it to 


new battery. 


. Put the new battery into the compartment. 


Place the connector leads so they rest between the cavity walls 
and clear the fuse terminals. Place the extended leads between 
the battery holder and top wall of the case. 


5.2.4 One-ampere or two-ampere fuse replacement is necessary 
when there is no meter deflection on any of the DC, AC VOLTS 


Or 


OHMS ranges but the DC AMPS range operates properly. 


5.2.5 The procedure for replacing the 1-ampere fuse is as fol- 
lows: 


a. 


b. 


Pe 


Pull the defective fuse from its retaining spring clips (fuse 
holder). 


Snap-in the replacement fuse and reinstall cover. 


NOTE: A spare fuse is located in a cavity next to the 
fuse clip. Use only if proper replacement fuse 
is not available; i.e., save the internal spare for 
an emergency. 


CASE REMOVAL 


5.3.1 Whenever maintenance other than battery and 1-ampere 
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Figure 5-2. Rear Interior (Case Removed) 
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fuse replacement is required, remove the Instrument from its case. 
The procedure is as follows: 


a. Place the Instrument face down on a soft padded surface. 


b. Remove the Battery and Fuse compartment cover, located at 
the top rear of the 260 case (paragraph 5.3). Unscrew the four 
screws located at the four corners of the case. 


c. Lift the case off the Instrument and set it aside. Maintenance 
now can be performed on the Instrument (Figure 5-2). 


5.4 FUSE PROTECTION 


5.4.1 A 1 Amp 250 Volt quick-acting and 2 Amp 600 Volt 
high interruption capacity fuse is connected in series with the 
input circuit as additional protection to the VOM against exces- 
sive energy fault current, such as a power line overload. 


5.4.2 It is important to replace the 1 Amp fuse with a Littelfuse 
Type 312001 only to prevent the 2 Amp 600 Volt (Bussmann 
Type BBS or KTK) Fuse from opening on nominally high overload. 


5.4.3 If the Instrument fails to indicate, the 1 Amp or the 2 
Amp fuses may be burned out. (Refer to Paragraph 5.2 for fuse 
replacement.) A 1 Amp spare fuse is furnished with each Instru- 
ment. (Both 1 Amp fuses are located in the battery and fuse com- 
partment.) The 2 Amp fuse is located on the instrument panel 
under the printed circuit board. 


aS 


WARNING 


These servicing instructions are for use by qualified per- 
sonnel only. To avoid electrical shock, do not perform any 
servicing other than that contained in the operating instruc- 
tions unless you are qualified to do so. 


SECTION VI 


SERVICING INSTRUCTIONS 


6.1 GENERAL 


NOTE: This instrument must be serviced by qualified 
personnel. To aid in troubleshooting a sche- 
matic diagram is enclosed. The accompanied 
parts list (Table 6-1) describes the components 
and refers to Simpson part numbers. Reference 
Symbol numbers correlate the components 
shown on the schematic diagram with the parts 
list. 


6.1.1 The following information is provided as an adjunct to 
the overall text contained in this manual and should be read and 
understood thoroughly prior to ordering replacement parts for the 
Instrument. 


6.2 REPLACEMENT PARTS 
AND SCHEMATIC DIAGRAM 


6.2.1 To obtain replacement parts, address order to the nearest 
Authorized Service Center (listed on the last pages of this manual). 
Refer to paragraph 2.3.1 for ordering instructions. 


Table 6-1. Replacement Parts 


Reference 
Symbol Description Part No. 
R-1 Potentiometer, 100K2 5-116715 
R-2 Potentiometer, 2K2 5-116716 
R-3 Potentiometer, 3K2 5-116717 
R-4 Resistor, 5 Meg2 5-110454 
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R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 


R-18 
R-19 
R-20 


R-21 
R-22 
R-23 
R-25 
R-26 
R-27 
R-28 
R-29 
R-30 
R-31 
"R-32 
R-33 
R-34 
R-35 


Replacement Parts 


Resistor, 3 Meg® 
Resistor, 1.5 Meg” 
Resistor, 300K 
Resistor, 1SOK® 
Resistor, 30K” 

Resistor, 15K” 

Resistor, 332° 

Resistor, 3.29k” 
Resistor, 505 2% 

Resistor, 45.5 2° (Bobbin) 
Resistor, 4.5 2 (Bobbin) 
Resistor, 0.45 2 (Bobbin) 
Resistor, 0.05 % Shunt, 5A 
(Calibrate in VOM) 
Resistor, 7.5 Meg® 
Resistor, 2.5 Meg” 
Potentiometer (Dual) 


600 Ohms Front, 10K% Rear 


Resistor, 1.6K% 


Resistor, 22.3 2% (Wirewound) 


Resistor, 286 2% 
Resistor, 8.2K 
Resistor, 54.2K2 
Resistor, 3.47K2 
Resistor, 1.84K® 
Resistor, 4.68K2 
Resistor, 89.5 ° 
Resistor, 515 2% 


Resistor, 5 2°, SW (Wire Wound) 


Resistor, 32 (Bobbin) 
Resistor, 1.25 Meg” 
Resistor, 750K 


1-113432 
1-113536 
1-113995 
1-117895 
1-115042 
1-113347 
5-116941 
5-117112 
5-116731 


10-675462 


10-675264 


10-675463 
3-8 12003 


5-111668 
5-111669 
5-116752 


5-116289 
5-119565 
5-117111 
1-118612 
5-116725 
5-116753 
5-116723 
5-116718 
5-116722 
5-116732 
5-119566 
10-675466 
5-115068 
5-116726 
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R-36 
R-37 
R-38 
R-39 
R-40 R-43 
R-41 R-42 


Replacement Parts 


Resistor, 375K2 
Resistor, 75K2 
Resistor, 37.5K2 
Resistor 7.5K2 
Potentiometer, 3K2 
Resistor, 4K2 


Capacitor, 0.1 uF, 400V 
Diode, Germanium 


Fuse, 1 Amp, 250V 3AG 

(14%4” x %”) Quick Acting 

Fuse, 2 Amp, 600V 

Bussmann BBS or KTK 

Ohms Adjust 

Function Switch, Knob 

Range Switch, Knob 

Case Assembly, Complete (Including 
Handle, Less Battery Compartment 
Cover) 


1-113364 
1-117258 
5-116719 
5-116678 
5-116714 
5-114835 


1-113733 
5-115665 
1-112507 
5-119056 
10-863470 


10-863468 
10-863465 


10-862883 


Battery Compartment Cover Assembly 10-560212 


Carrying Handle for Case 
Rubber Bumper Plug 
Overlay 
Indicating Instruments with: 
Panel Assembly 260-6XL 
260-6XLM 
Cover Assembly for 
Indicating Instrument 
Combination Probe Tip Leads, 
One Red and One Black 
with Removable Alligator Clips 


5-116711 
5-115039 
6-110931 


D13725 
D13726 


10-5602 17 


00125 


Replacement Parts 


Label, UL Listing 6-110977 
Label, Operator Servicing 6-110960 
Label, Battery and Fuse Data 6-110957 

6-111474 


Label , Warning 
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Figure 6-1. Schematic Diagram 
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AUTHORIZED SERVICE CENTERS 
SIMPSON ELECTRIC COMPANY 


853 Dundee Avenue, Elgin, Illinois 60120 — Phone: (312) 697-2260 


* Parts Sales & Repair Service Only 


xx Parts, General Test Equipment & Panel Instrument Sales & Service 
*x*xx Same Service As (**) Above Plus Panel Instrument Modification 
* xx] Additionally Authorized for Service on Recorders, Controllers, Digital Products and 


Lab Portables 


*&*x*xALABAMA, MOBILE 36617 
(] BROWNELL-ELECTRO INC. 
3450 Armour Drive 
Tel. 205/479-8581 


*xALASKA, ANCHORAGE 99501 
YUKON RADIO SUPPLY, INC. 
3222 Commercial Drive 
P.O. Box 406 
Tel. 907/277-1497 


*x ALASKA, ANCHORAGE 99500 
R. M. ZOOK & ASSOCIATES 
1710 E. 27th Avenue 
Tel. 907/272-6917 


*xALASKA, FAIRBANKS 99701 
YUKON RADIO SUPPLY, INC. 
1112 Cushman Street 
Tel. 907/452-1011 


*x* xARIZONA, PHOENIX 85040 
(] METERMASTER INC. 
4134 E. Wood Street 
Tel. 602/243-4111 


*x*xCALIFORNIA, LOS ANGELES 90040 
CIE.I.L. INSTRUMENTS INC. 

6212 Peachtree St. 

Tel. 213/685-7020 


*&*x*xCALIFORNIA, GLENDALE 91201 
(J) WEATHERFORD INSTRUMENT DIV. 


WESTERN ELECTRONIC SUPPLY CORP. 


640 Allen Street 
Tel. 213/246-4861 


*x*x*xCALIFORNIA, LOS ANGELES 90040 
(] METERMASTER, INC. 
5646 Jillson Street 
Tel. 213/685-4340 


*x*x*xCALIFORNIA, PALO ALTO 94303 
(J METERMASTER, INC. 
3995 E. Bayshore Road 
Tel. 415/968-0313 


*&**xCALIFORNIA, SAN DIEGO 92123 
(] METERMASTER/SAN DIEGO 
8799 Balboa Avenue 
Tel. 714/560-4841 


*x*xCALIFORNIA, SAN FRANCISCO 94105 
PACIFIC ELECTRICAL 
INSTRUMENT LAB 
150 Folsom 
* Tel. 415/543-3104 


**x*xCALIFORNIA, SANTA CLARA 95050 
CL] FISHER-BROWNELL 
3381 Edward Avenue 
Tel. 408/988-6041 


*x**xCALIFORNIA, SOUTH PASADENA 91030 
(] ETALON COMPANY 
1323 Huntington Drive 
Tel. 213/257-5410 


**x*xCOLORADO, DENVER 80223 
|] METER MASTER INSTRUMENT 
CORPORATION 
1165 S. Cherokee 
Tel. 303/722-5766 


*x*x*xCONNECTICUT, MIDDLETOWN 06457 
(.] THE MANCIB COMPANY 
Subsidiary of E.1.L. Instruments 
Randolph Road and Coe 
Tel. 203/346-6646 


*xxFLORIDA, MIAMI 33136 
FLORIDA PRECISION INSTRUMENT 
COMPANY 
800 N.W. 7th Avenue 
Tel. 305/324-1731 


**xxFLORIDA, MIAMI 33142 
(J KIMBALL ELECTRONIC LAB., INC. 
3620 N.W. 48 Terrace 
Tel. 305/635-9712 


*x*xxFLORIDA, ORLANDO 32806 
(J BROWNELL-ELECTRO INC. 
307 27th St., Box 8945 
Tel. 305/843-6775 


*xFLORIDA, TAMPA 33614 
TAMPA INSTRUMENTATION CENTER 
A.C. FERNANDEZ ELECTRIC 
4807 N. Church Avenue 
Tel. 813/870-0183 


*x*x*xGEORGIA, ATLANTA 30354 
(J BROWNELL-ELECTRO INC. 
3020 Commerce Way 
Tel. 404/762-5181 


*x*xHAWAII, HONOLULU 96819 
EMC CORPORATION 
2979 Ualena Street 
Tel. 808/847-1138 


**xHAWAII, HONOLULU 96819 **x*xMINNESOTA, MINNEAPOLIS 55427 


KEMS INCORPORATED [] INSTRUMENTATION SERVICES INC. 
239 Puuhale Road 957 Winnetka Avenue North 
Tel. 808/847-1395 Tel. 612/544-8916 
**xxILLINOIS, BRIDGEVIEW 60455 *xxxMISSOURI, ST. LOUIS 63108 
E.I.L. INSTRUMENTS, INC. [J INDUSTRIAL SERVICE 
9708 Industrial Drive LABORATORIES CORP. 
Tel. 312/430-2292 4354 Olive Street 
*xxILLINOIS, ELK GROVE VILLAGE 60007 Tel. 314/535-5760 
METERMASTER, INC. ***MISSOURI, ST. LOUIS 63143 
121 Gordon Street (J SCHERRER INSTRUMENTS INC. 
Tel. 312/593-8650 7170 Manchester 
*x*k*xILLINOIS, OAK PARK 60302 Tel. 314/644-5362 
PACIFIC INDICATOR COMPANY **xMONTANA, BILLINGS 59102 
6603 W. North Avenue INDUSTRIAL ELECTRONICS & 
Tel. 312/261-1330 AUTOMATION COMPANY 
**x*xINDIANA, EVANSVILLE 2500 Grand Avenue 
[] ELECTRO-LAB SERVICES INC. Tel. 406/656-1313 
1302 N. Fulton 47710 (UPS) **xNEBRASKA, LINCOLN 68508 
P.O. Box 6011 47712 (MAIL) ELECTROMETRICS COMPANY 
Tel. 812/423-5211 404 South 11th 
**xKANSAS, OVERLAND PARK 66206 Tel. 402/477-3434 
BROOKS ELECTRONICS INC. **x*kNEW JERSEY, BELLEVILLE 07109 
3761 W. 95th Street MARSHALL INSTRUMENTS ING. 
Tel. 913/648-3131 236 Washington Avenue 
** kK KANSAS, WICHITA 67211 Tel. 201/751-1190 
CL] MAIN ELECTRONICS INC. **x*xNEW JERSEY, SOUTH 
225 Ida PLAINFIELD 07080 
Tel. 316/267-3581 BROWNELL-ELECTRO INC. 
**xk*xLOUISIANA, HARAHAN 70123 500 Hadley Road 
[1] INDUSTRIAL INSTRUMENT WORKS Tel. 201/753-4600 
134 Laitram Lane **xNEW MEXICO, ALBUQUERQUE 87102 
Tel. 504/733-8355 (MISSOURI RESEARCH LAB, INC. 
**x*xMARYLAND, ELKRIDGE 21227 630 Haines Avenue NW 
(J SUNSHINE SCIENTIFIC Tel. 505/243-6772 
Be De *& KNEW YORK, CHADWICKS 13319 


5800 Main Street 
MOHAWK COMMUNICATIONS 
Tel. 301/796-5600 3500 Bleachery Place 
**x*xMARYLAND, GAITHERSBURG 20760 Tel. 315/737-7328 


Cj PlONEER/INSTRUMENTATION &&kNEW YORK, CHADWICKS 13319 


Div. of Pioneer Standard 
Electronics Inc. MOHAWK COMMUNICATIONS 


: 3500 Bleachery PI. 
tft dais Tel. 315/737-7328 
***xMARYLAND, SAVAGE 20863 **x*xNEW YORK, CLARENCE 14031 
CJ INSTRUMENT SPECIALTIES INC. C] TROTT ame ieee INC. 
Div. of Pyttronic Ind. 9020 Wehrle Drive 
8220 Wellmoor Court Tel. 716/634-8500 
Tel. 301/792-0780 **kkNEW YORK, NEW YORK 10011 
***xMARYLAND, TIMONIUM 21093 BROWNELL-ELECTRO INC. 
C1E.I.L. INSTRUMENTS, INC. 85 Tenth Avenue 
1830 York Road Tel. 212/924-6000 
Tel. 301/252-1260 **kkNEW YORK, NEW YORK 10011 
* x MASSACHUSETTS, BILLERICA 01821 (J NILSSON ELECTRICAL 
METERMASTER, INC. LABORATORY, INC. 
13 Fortune Drive 111 8th Avenue — Rm. 1525 
Tel. 617/667-8346 Tel. 212/675-7944 
**k*xMASSACHUSETTS, BURLINGTON 01803 ***xNEW YORK, ROCHESTER 
[1 THE MANCIB COMPANY [CJ ELECTRONIC INSTRUMENT COMPAN 
Subsidiary of E.I.L. Instruments Inc. 325 Mt. Read Blvd. 
21 ‘“‘A” Street Tel. 716/328-4350 
Tel. 617/272-9450 **x*xNORTH CAROLINA, CHARLOTTE 2821 
***kMICHIGAN, FERNDALE 48220 (7 BROWNELL-ELECTRO INC. 
(1 RAM METER, INC. 5141 Belhaven Blvd. 
1100 Hilton Road Box #16368 


Tel. 313/398-6767 Tel. 704/394-4341 


*&*k*NORTH CAROLINA, RALEIGH 27612 
CJ INSTRUMENT TECHNICAL REP. 
Rt. 8 — Box 115-C1 
Umstead Industrial Park 
Tel. 919/781-5256 


**xx*xOHIO, CLEVELAND 44105 
(1 PlIONEER/INSTRUMENTATION 
INSTRUMENT LABORATORY 


*x*kxTEXAS, EL PASO 79901 
BORDER ELECTRONICS 
1704 E. Paisano Drive 
Tel. 915/532-2524 


***xTEXAS, GARLAND 75040 
METERMASTER, INC. 
2809 National Drive 
Tel. 214/271-5671 | 


Div. of Pioneer-Standard Electronics, Inc. *x*xTEXAS, HOUSTON |77006 


4800 East 131st Street 
Tel. 216/587-3600 


*&* xkOHIO, CLEVELAND 44135 
(] WESCHLER ELECTRIC CORP. 
16900 Foltz Parkway 
Tel. 216/238-2550 


*x*xOHIO, COLUMBUS 43229 
CONTRONICS, INC. 
835 Busch Court 
Tel. 614/846-5930 


**x*xOHIO, DAYTON 45404 
(J PIONEER/DAYTON 


Div. of Pioneer-Standard Electronics, Inc. 


1900 Troy Street 
Tel. 513/236-9900 


*xOKLAHOMA, OKLAHOMA CITY 73107 
HUSTON LABORATORIES, INC. 
536 No. Pennsylvania 
Tel. 405/235-5469 


*x OKLAHOMA, TULSA 74120 
AGRA ENGINEERING COMPANY 
551 S. Quaker Avenue 
Tel. 918/584-4235 


*xx*x OREGON, PORTLAND 97217 
(] WESTCON, INC. 
5101 N. Interstate 
Tel. 503/283-0132 


***xPENNSYLVANIA, PHILADELPHIA 19115 


( SUNSHINE SCIENTIFIC 
INSTRUMENTS INC. 
1810 Grant Avenue 
Tel. 215/673-5600 


*&**xPENNSYLVANIA, PITTSBURGH 15238 
CAM/RPC 
620 Alpha Drive RIDC Pk. 
Tel. 412/782-3770 


*&*x*xPENNSYLVANIA, PITTSBURGH 15221 
CIE.I.L. INSTRUMENTS, INC. 
1844 Ardmore Blvd. 
Tel. 412/731-5230 


*x*x*xTENNESSEE, MEMPHIS 38116 
[J BROWNELL-ELECTRO INC. 
3053 Tranquility Drive 
Tel. 901/332-9258 


*x*xTENNESSEE, MEMPHIS 38104 
INSTRUMENT REPAIR SERVICE 
468 N. Watkins 
Tel. 901/278-0762 


**x*xTENNESSEE, NASHVILLE 37210 
(] BROWNELL-ELECTRO INC. 
1050 Acorn Drive 
Tel. 615/889-8230 


*xk*xxTEXAS, DALLAS 75220 
(J ULTRA INSTRUMENT LAB., INC. 
9995 Monroe 
Tel. 214/357-0297 


(J ELECTRICAL INSTRUMENT METER 
COMPANY (EIMCO) 
1424 Westheimer 
Tel. 713/526-6871 &\72 


xx *kTEXAS, HOUSTON 77023 
(0 METERS & INSTRUMENTS CORP. 
6428 Gulf Freeway 
Tel. 713/644-1631 


*xxTEXAS, ODESSA 79760 
METER SERVICE & SUPPLY 
2127 Kermit Highway 
P.O. Box 2373 
Tel. 915/332-0565 


*x*x*xTEXAS, ODESSA 79760 
CL] WHITLOCK INSTRUMENT 
1306 North Texas 
Tel. 915/337-3412 


*k*x*kVIRGINIA, ALEXANDRIA 22312 
CUE.1.L. INSTRUMENTS, INC. 
5400 Cherokee Avenue 
Tel. 703/354-4330 


*x*x*xVIRGINIA, CHESAPEAKE 23325 
(] INSTRUMENT TECHNICAL REP. 
1835 Lockhard Street 
Tel. 804/424-5121 


*x*kKVIRGINIA, RICHMOND 23234t 
*k*kxVIRGINIA, CHESTERFIELD 23831tT 
(J INSTRUMENT TECHNICAL 
REPRESENTATIVES 
7400 White Pine Road 
Tel. 804/275-1431 


**k*kWASHINGTON, SEATTLE 98105 
[J EICHER-RICHARDS COMPANY 
2727. N.E. Blakeley Street 
Tel. 206/523-7888 


**k*kWASHINGTON, SEATTLE 98108 
E.1.L. INSTRUMENTS, INC. 
1312 S. 96th Street 
Tel. 206/762-0880 


*x*kWASHINGTON, SPOKANE 99202 
BUACKS-INDUSTRIAL INC. 
N. 401 Helena 
P.O. Box 3286 
Tel. 509/535-1504 


*k*x*kWISCONSIN, MILWAUKEE 53202 

THE ELECTRO MECHANO COMPANY 
241 East Erie Street 
Tel. 414/272-4050 

*x*kWYOMING, LANDER 82520 
METER SPECIALISTS, INC. 
P.O. Box 595 (MAIL) 
Hiway 287 West (UPS) 
Tel. 307/332-9711 


+ Regular Mail Delivery 
tt UPS Delivery 
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